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ABSTRACT 


?!>op»gfttion  ooftsurainents  art  raportad  for  a wavalangth  of  3^6  milliaetara 
orer  a llr.9-of«4lgtat  path  50  niles  long,  SiBultanaous  Baaaurenants  on  a ware- 
IwEigth  of  3*2  oantlootars  art  used  for  ocafsarlaon  with  BdlUmotar  data.  Tha  nadian 
signal  laval  for  6.6  nilliBstar  wavas  was  10.4  daoibals  ba3ow  tha  fraa  soloo  valo4 
and  six  daoibals  balow  tha  ^ua  oaloulatad  bj  taking  into  aooount  tha  oxgrgsn  and 
watar  Tapor  absorption.  Tha  3.2>oantiDstar  nadian  signal  laval  was  1.5  daoibsls 
abovs  tha  fraa  apaoa  valua. 

No  short  tina  fluetnationa  wars  notad  in  tha  angle  of  arrival  of  8.6-3dJJdU 
Bstar  ^vaa  even  whan  rather  large  variations  in  si^al  level  wars  observsd.  Slow 
fluotuatioas  in  the  signal  laval  of  tha  two  fraqaenoias  oorralated  fairljr  wall  for 
fades  with  periods  longer  than  15  saooods.  Rapid  solntillation  in  tha  B.6 
BMtar  waves  soQatisaa  greater  tlwn  16  daoibals  from  naxina  to  nrlnina  did  not  have 
a oouBtai^art  in  tha  3.S  oantii&star  wsveo. 


I.  DJTRCDUCTION 


Zn  a previous  report,^  radio  propagation  Bsasurasianta  at  a wave  length  of  8.6 
BiniBstera  over  path  lengths  of  3.5«  and  12  sUaa  ware  deaoribad.  This  prasmt 
repost  is  an  «Et«?aion  of  these  saastiraeMnte  to  a Une-of-«i^  path  a^aroxisstclj 
50  sdlaa  in  length. 

Height-gain  ourvas  ware  taken  over  a range  froa  2 to  12  feat  above  ground. 
Tina  runs  of  about  five  odnutos  duration  ware  taken  at  two  heights  and  angl»-of- 
arrival  se^sursaienta  ware  side  with  a twn  en&enna  intsrferoEtstar.  Tbs  si^ial  level 
was  relative  to  naaauraaants  Bade  at  & range  of  four  siles.  Tha  data  ware  taken 
between  August  6 and  August  21.  1?53. 

For  oonqpariflon  purponss.  siailtanaous  Bsasvraaent.s  over  the  50  mile  path  ware 
Bade  at  a wavslangth  of  3.2  osntiaetars.  Height-gain  and  tiBS  ruas  ware  taken 
eiBultanaous  with  thoaa  made  at  the  siUiBaier  wavelength. 


n.  OSSCRIFTIOH  OF  PATH 


The  path  was  that  established  by  the  Central  nadlo  Fl^opagat^on  laboratory  of 
the  National  Bureau  of  Standards  for  teste  on  other  frequenoiee.^ 

Thu  transaitter  was  looated  at  the  susait  site  on  Cheyenne  Mountain  near 
Colorado  Springs , Colorado,  The  reoeivav'  on  the  plaiiis  of  Colorado  Spidagi 
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•t  the  l&omtion  designated  ae  Kendrick  Station  bjr  CRPL,  The  profile  as  given  in 
the  Buraau  of  Standards  aepcrt^  i*  reproduced  as  Figure  1, 

A view  along  the  path  frcm  transmitter  site  is  sbrtm  in  Figure  2 and  the 
general  oharaoter  of  the  terrain  around  the  receiver  is  ehowx  in  ^guree  5 snd  6. 

The  signal  level  calibration  was  made  at  a site  at  Cvip  Carson,  appjro:slraateljr 
sdJ.es  £lof4g  the  path  fraa  the  trassslttert  A vletf  of  cb^^nne  Ksunt&in  fr^  the 
salibraticn  sits  is  shown  in  Figure  3e 


III.  'nUNSMITTING  E&UIFdEITr 


The  treiuusLtting  equipoNnt  was  located  in  a email  shelter  house  on  the  edge  of 
the  bluff  in  front  of  the  sumolt  bouae  of  the  Central  Radio  Propagation  la'ooratorz 
on  Cbe7<nne  Mountain  as  shown  in  Figure  4. 

The  ei^ial  eouroe  for  the  8.6  allllneter  wavelength  was  a klystron  (3ylvania 
type  5789).  The  power  output  was  monitored  by  pulse  ooBq[>arison  oa  an  onillosoopi. 
The  antenna  used  at  the  transmitter  was  a c«iioal  h<^  1.^  inches  in  diameter  w'  ch 
a gain  of  20  db«  This  bom  is  barely  visable  in  Figure  4 at  the  adge  of  the  s'.aL> 
ter. 


The  trananitter  for  the  3,2»o«atimeter  waveleng\'.h  used  as  a signal  souroe, 
a reflex  klystron  (Raytheon  2K  39)  operating  as  a cm  generator*  A bolometer  in  a 
oonventlcaal  bridge  oirouit  was  used  for  relative  pofwer  meeaurensots.  Tba  30  inoh 
parabolic  refleotor  visible  in  the  foreground  of  Figure  4 wea  used  as  tbs  antenna 
to  providu  a gain  of  33  doclbels.  The  antenras  were  pointed  to  provide  spyinum 
aig^  at  the  raceiver. 


17.  RBU£I7ZNa  raUlPMSNT 

Two  views  of  the  reoelvlng  setup  are  shown  in  Figures  $ and  6.  Figure  5 shows 
the  8,6  millimeter  reoelveT  at  a hti^  of  aix  feet  on  the  framewrrk  used  for  i«i;^ 
heighlUgain  runs*  The  haarier  tower  in  the  background  is  that  of  the  Bureau  -.  f 
Standards,  Figure  6 shows  ths  mi  ilinster  reeidvor  on  the  pole  with  the  two  anteu'^ 
system  for  angle-of-arrlval  measurements.  The  3*2  oentli^cr  reoelver  is  seen  in 
the  lowest  position  <m  the  belj^c~gain  elevator* 


The  raoeiver  for  tbs  8,6  Bdllimstor  slsprcl  was  a conventional  ^rparhatarod^^ 
with  a raflax  kjystn&  (RaythwOu  29l)  as  a Iscsl  ossiXlstor  * The  i«f  amplifier 
had  a band  pass  of  20  magecyoles.  The  pulaes  from  the  i-f  a^llfier  wei«  lnt«» 
grated  and  applied  to  a vaouui^tube  voltmeter  whioh  drove  an  Saterlina-Angua  Re*- 
oorder.  The  antmma  used  wms  the  oonioal  bom  shown  on  ths  reoelver  in  Flgurs  5* 
Tins  horn  wsi  32  irichss  Img  with  « nmth  opantng  of  4*75  inches*  Its  gain  was30 
deoibels*  A oignel  generator  was  used  to  siBulate  the  sigTiSi  from  ths  transmitter 
for  reoelver  c^-tbration* 


The  receiver  for  the  3 <2  centimeter  wavelength  was  a superheterodyne  tdv>ee 


\i\ 


FIG.  3 

CHEYENNE  MOUNTAIN  FROM  CALIBRATION  SITE 


FIG.  4 

TRANSMITTING  EQUIPMENT  ON  CHEYENNE  MOUNTAIN 


RECEIVER  SET  UP  SHOWING  mm  EQUIPMENT  OF  HEIGHT -GAIN  TOWE 


local  oscillsior  vae  frequency  iraviulAtad  at  a rate  of  150  cycles  per  soco!  d over 
a frequency  range  of  15  nsgaoyoles  per  second.  Tns  sieaa  frequency  of  tha  local 
OBolllator  i«as  adjuited  to  heterodyne  with  the  signal  frem  the  traiuutdtter  at  tiie 
mi(t-frequenoy  of  the  i-.f  amplifier  in  the  recel'^r.  The  resulting  pulses  i^ere 
modulated^  iiategrated  and  applied  to  a vacuum  tube  v<^tmeter  whLcn  drove  an  Brier lbu> 
Angus  recorder.  The  antenna  used  at  the  receiver  was  an  18  inch  parabolic  re- 
f].ector  i«ith  a gain  of  30  db*  A signal  generator  vas  used  to  siisulat*  the  trsx^' 
nitted  signal  for  receiver  calibration. 


V.  C.^UBRAT2)N  TESTS 


An  arrangesent  cl*  equif  isat  el  inilar  to  that  used  at  the  receiving  site  wa-’ 
made  at  a calibration  site  at  Camp  Carson,  four  miles  from  the  transmitter  along 
the  transmission  path. 

Kelght-gain  curves  at  the  calibration  site  established  that  the  reflected  ooia- 
ponent  tms  sliaLtiated  the  narrow  beem  widths  of  the  antennae  and  the  elevation 
of  the  tanninals  above  the  Intenediate  ground.  The  signal  level  established  at 
the  four-edle  distance  uas  ueed  as  refemoe  for  the  50<Bille  data.  The  tjjae  varl- 
aticn  of  the  d.6  ajllimieter  and  3.2  oeotiiaewar  sigrtale  were  0.7  and  0.2  decibels 

Th*  8.6  isk  reference  levels  had  ehlfted  2 deeibols  relative  to  each  other 
between  calibrations  made  Just  pidor  to  and  ismtsdiatcly  after  the  test  period  and 
the  average  of  the  two  reference  values  was  taken  for  oc«|>arison  with  the  long  path 
data.  The  references  for  3.2  cm  sigsel  had  not  shifted  aiqpreoiably  betwaen  the  two 
calibrations. 


VI.  HBIGHT-GAIN  CURV@  AT  SO  mi^ 


An  cxanple  of  the  oeasurad  height-gain  curves  for  the  8.6  ndlliaetsr  wave- 
length and  en  sxaaple  for  the  3*2  oantlmster  wavelength  are  shown  in  Figure  ?. 
Since  time  variations  tended  to  obscure  space  variations,  the  sample  was  selected 
for  a time  when  the  fluotuatio^^  st  a flasd  height  were  ezacll. 

The  ealoalated  interference  patterns  for  specular  reflection  with  a ooeffS^ 
dent  of  reD.eotiot:  of  0.2  and  0.4  for  the  8.6  ma  and  3.2  cm  respeotively  are  shown 
by  the  dashed  lines  in  Figure  7* 

Tha  tine  variations  of  the  8.6  millimeter  eigtml  were  much  larser  than  the 
epaoc  variations  I therefore,  space  v&riatiens  were  generally  obscured  on  the  hei^ 
gain  runs.  The  median  value  of  132  rune  showed  a signal  level  almost  independent 
of  height  dth  the  variations  irimsrily  due  to  space  variations. 

Sines  the  variations  of  the  3.2  centimeter  signal  were  email  relative  to 
the  space  vartatlone,  the  general  character  of  the  helg^it-^dn  curves  were  repeated 
from  run  to  run,  ard  a median  value  of  84  height-gain  rune  showed  the  lobe  struc- 
ture due  to  epace  variations.  These  average  height-gain  curves  are  ahowu  in  Figure 
8,  Thus  it  is  Been  that  no  long  time  signal  advantage  is  ^insd  at  8.6  ndUiaeters 
by  a particular  height  choice. 


HEIGHT  RECEIVING  ANTENNA  ABOVE  AVERAGE  TEPRIAN  (FEET) 
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Interference  pattern  for  the  upper  part  cf  tha  S,6  milliiaiter  height-gain 
curve  me  vezy  esall.  Hence,  the  direct  wave  signal  level  wae  eetablished  es  the 
average  of  the  upper  6 feet  of  the  height-gain  curve.  The  mean  signal  level,  for 
the  tisne  runs  with  the  receiver  at  fixed  heights  were  corrected  by  en  amount  the 
height^^eln  indicated  the  signal  level  at  those  heights  to  differ  from  the 

direct  wave  si^^sl  level. 

The  interference  pettem  of  the  3,2  centimeter  height-gain  curve  was  of  appr»> 
ciable  magnitude.  The  direct  wave  signal  level  was  determined  by  assuzaing  the 
firat  atexiniMi  end  mini  mum  were  produced  by  two  wave  ooi^>onente,  • direct  and  a 
rej'lcoted  wave.  The  si^ial  levels  of  the  time  ruxis  were  corrected  by  sn  amsunt 
the  hoi^:t-gain  curve  infdicated  the  signal  at  the  meas'irli^^  height  differed  from 
tVm  «»ve  cigpal  level.  The  lower  coefficient  of  reflection  that  mig^  be 

fyem  en  average  of  aany  height-gain  rune  might  be  in  eome  degree  reapon- 
sitlc  for  the  median  v^e  of  tha  3,2  oantimeter  si^al  level  being  as  high  as  Ip 
is  aoove  tha  free  space  valna. 


VII.  MEDIAN  SIQNAL  LEVELS 


Tha  nsdian  si^isl  l*T«le  wen  detsimsed  for  ell  of  the  five  nriTmta^tiae  nins 
aod  are  ehoioi  in  Figure  9 for  two  reocivar  hsigbte.  ^ sadian  direct  aignal  level, 
for  3*2-oentlmeter  wavelengths  and  for  0.86-oentiaeter  wavelsngtha  are  shown  «4th 
open  and  solid  circles,  reepectivaly.  The  vertical  lines  tfarcu^  the  points  indi- 
oate  the  range  of  fluctuations. 


For  each  aeasureBMnt  period,  wet  and  dry  bulb  t«q>erature  readings  were  taken 
at  the  two  tendnals  of  tlio  path.  The  oDlsture  cont«t  of  the  air  was  determined 
for  each  set  of  readings  and  the  values  thus  determined  are  shown  in  Figure  10. 

In  order  to  calculate  the  loas  due  to  water  vapor,  the  moisture  contents  at 
the  two  ends  of  the  path  were  averaged.  It  is  realised  that  thle  average  may  not 
be  truly  representative  of  the  ocfiditions  along  the  path,  but  no  better  approxi- 
antiou  was  known.  The  losses  dus  to  water  vapor  erd  i^g<n  absorption  were  oaloiw 
lated  by  the  fonaulss  given  by  Van  Vleok  in  refersnos^  and  are  sh^  as  the  dashes 
in  Figure  9* 

The  median  of  ell  of  the  runs  for  the  d.b-niiriimeter  waveler>gth  was  meseured 
to  be  lO.A  deoibels  below  the  free  space  value  while  the  median  lose  due  to  water 
v^por  emd  oxygen  absorption  was  calculated  to  be  4.4  decibels.  An  unaocountsd 
loss  of  6 decibel  la  therefore  present. 
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The  median  of  the  3*2-cm  wavelength  signal  levels  was  1.5  deoibels  above  the 
free  space  value  and  the  water  vapor  and  oxygen  should  have  ne^gible  lose  at  this 
frequency. 


The  two  v»vel.engthB  followed  the  ssms  general  trend  over  tha  measurement  period 
and  this  name  trexd  altho<i»h  snaller  in  amplitude  was  followed  by  the  elgnal  level 
calculated  fbocn  the  moisture  content  of  the  air.  The  changes  in  the  3e2-oentimeter 
wavelength  are  obviously  not  due  to  changss  in  water  vapor  absorption.  Some  sort 
of  focusing  and  defoousing  of  the  energy  may  be  involved  in  the  aignal  laval  uiioiisaato 
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FIG.  10 

MOISTURE  CONTENT  OF  ATMOSPHERE 


vm.  SIC2JA1  FLUCTUATIOMS 
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The  rtng*  of  flu':tuatloi»  for  each  saiiBurament  p«riod  have  boon  thoMn  In 
Figure  9,  Suqales  of  the  original  data  are  ahown  in  Figure  11  which  contain  ex^ 
mnglag  from  very  little  sciiitillationB  in  the  upper  left  dlagrem  to  large 
scintillations  in  tbs  Icwer  rl^  diagram. 

Correlctlon  of  the  fluctuations  at  0.^>eenbifflster  w&velengt!^  and  3.2-oexxti- 
meter  wavelengthe  ware  good  for  periods  greater  than  apps^xlmatelj  12  seconds. 
The  O.F;i6-ctantijaet9r  wavelengths  had  slpial  strength  fluctuations  of  the  order  ox 
16  lib  whose  periods  ware  lees  than  3 seconos.  signal  streostu  flawtuatlons  at 
these  higher  frequenolea  were  abcent  trm  the  3.2-centignter  wavelength. 

The  freqaenay  dlsttdbution  of  the  fluctuations  is  shown  in  Figurs  12  for  a 
five  minute  ssmple  taken  at  1000  on  August  18,  1953  (See  Figtire  H)»  This  sai^e 
was  selested  as  one  Miioh  iisd  large  oi^litude  seintHlatioui  of  ti»  8.6  adUiaster 
wavelength.  Tide  ^gure  chows  the  general  4greement  between  the  pc>w«r  -peotrum 
graphs  for  the  longer-period  fluotuatlona  end  the  sharp  disorepanog  between  the 
two  eurvee  for  ehorter-perlod  fades.  Ae  previouelj  not^,  the  3*2-oeotimeiter  re- 
cordings contained  little  indloation  of  fluctuations  idth  periods  lass  than  12 
leoonds,  but  the  8.6  idlliastsr  soa^onent  had  a considerable  amount  of  the  short 
period  fading. 

A second  sample  taken  at  1545  on  August  19th  (See  Figure  11)  was  chosen  as 
a case  idisn  the  short  period  fluctuations  were  oonelderablj  reduced . The  power 
spectrum  of  the  fluotuatlone  for  this  sae^e  shown  in  Figure  13  oonfixm  this  re- 
duotion  at  the  high-frequency  end  of  the  graph,  with  the  general  agreMsant  at  the 
low-frequescy  end  still  apparent. 

The  oroee-oorrelatlon  ooefflcivit  betwes;  the  fluctuations  of  the  two  frequent* 
oiee  was  found  to  be  0.77  for  the  sample  for  which  there  was  little  hi^frequenoy 
fading  of  the  8.6  Bdlliaster  waves,  but  was  found  to  be  only  0.33  for  the  temple 
for  whioh  the  high-frequenoy  fading  was  present  to  obscure  the  correlation  of  the 
low-freqqeney  fsdingc 

In  order  to  oonqiare  the  msipiltudee  of  the  si^^ial  fluctuations  on  the  50  mile 
path  with  these  found  on  the  shorter  paths  deeoribed  in  tiepoi'i  • 69,  the  sharte.? 
path  data  are  inoluded  with  the  50-«ile  one  in  Table  I whioh  gives  the  laudsim, 
and  median  fluctuation  ranges. 


Table  I 


Fluotuatloa  Ranges 


Wave  Lertjsth 

Path  l^nsth 

Fluctuation  Ran«e  db 

cm 

Milee 

Maximum 

riinlsum  Median 

0.86 

3.5 

1.8 

0.4 

0.6 

0,86 

7.2 

4.6 

0.2(Fog) 

1.0 

0.66 

12.1 

5,0 

0.8 

2.4 

0,86 

49.3 

16+ 

2.0 

6.6 

3.2 

49.3 

e n 

W . W 

1.0 

3.1 

From  this  table,  it  is  evident  that  the  nllliafffcsr  fluctuation  range  increase 
is  epprcsximately  proportional  to  distance. 


On  th«  $CMBll.e  path,  a elsipla  interfaromatar  at  0,86HailHi35t3r  wavelan^h 
v»3  sat  up  aa  shown  In  Figura  6«  It  was  posslbla  to  tum  this  syataa  althatr  hori- 
aonta.1JLy  or  vartloally  and  in  althar  pcaltlon,  tha  signal  nould  be  oancallad  out^ 
Turning  the  intarlaromater  through  an  angle  of  oca  from  the  null  caused  a 
fairly  strong  signal  to  appear.  Tha  signala  raeaiyed  with  tha  interfaroaiater  on 
a null  and  with  it  shiftsd  cff  the  null  bj'  one  sdl  are  show  in  Figure  14  for  both 
horiscntal  and  'rartioal  oriamtatioa. 

No  aeasurabls  shift  in  tha  position  of  tha  nulls  oeeurrad  during  tlis  five 
sinutc  s.'sspllng  pcz'lods  oVm  on  wiwn  large  xluetuations  in  signal  lavnx  were 
observable. 

A change  in  vartio^  angle  of  arrivatl  of  about  one  sdl  was  notad  batwean  day 
end  night  oocditionB.  Toe  d^int  value  was  spproxiaataly  8.5  odla  above  tha  bori^ 
ecntal  and  tha  night iaa  oondition  eas  about  9*5  laila.  Tha  angle>of-arnvaj.  of  a 
light  aeaiB  at  was  approxiaatsly  8.5  ails. 


X.  mSjT  OP  SiCNSRS  AlONO  PATH 


On  aavaral  oooasions,  sbowara  appeared  to  be  falling  botwawi  the  txmasaltter 
and  raoelTer«  On  suoh  occasions,  the  signal  laval  suffered  severe  attenuatioa 
and  was  usually  reduoad  to  tha  noiaa  levul.  Since  no  data  ware  available  ea  tha 
extant  or  nature  of  the  showera,  no  quantitative  study  was  nada  of  tha  affect  of 
the  ahowars  on  tha  alntMl  level. 


Two  aaiaples  of  the  oagnitude  of  the  attenuation  duo  to  rain  on  a thrim  mint 
path  SS9  dosOTibed  In  Saport  No«  69. 


XZ.  WSATHEB  SUFMAHI,  10121  AUGUST  1953 


The  weather  oonditiens  occurring  m the  csatral  Colorado  araa  Juat  east  of  the 
Sockiaa  for  the  period  under  conaidaratien  can  be  divided  into  four  relatively 
distinct  patterns.  Prior  to  about  1600  local  time  on  10  August,  and  following 
a lara  front  passage  early  on  the  yth,  a south  to  souticfesterly  oiroolation  was 
bringing  in  warm  and  ralatively  humid  air  ndth  midnight  ttnqparaturas  and  dewpoints 
avsragisg  about  70^  and  51^  rmpectiTcly,  •audmus  tasyMratui’es  Tmurs  up  to  about 
95^*  A well  oarhed  oold  front  paaaags  at  about  1600  on  the  10th  produced  norths 
wasterlji'  winds  and  a continental  polar  airtcass  over  the  area.  The  oontinental 
polar  nigh  pressure  area  was  oenterci  over  Colorado  by  lata  on  the  lltiu  While 
tha  winds  were  baok  to  south  by  this  time,  tbs  period  as  a vAiole  >ns  obaraAtsrlaeed 
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by  a 10-12®F  <irop  in  temperature,  general  rains  during  a 2U  hour  period  rolLovdng 
the  front  passage  and  little  ehargs  Ija  air  moisture  content- ^ 


Durin,j  t.he  period  August  12-14  tht*  high  pressure  systi^i  ite&Ifsned,  Ssoved  east-- 
ward,  and  guv^i  s weak  and  oc>nf<ised  pressure  pattern  over  the  are^i.  A second  oold 
front  was  *xo'7ing  veiy  eiowj^  southttard  froib  noftiiwegt  Canada  but  this  had  littJ.e 
or  no  effect  cxi  the  wsethej-  for  the  area  ur<der  ooneideretlon.  In  general  the  winds 
were  light  and  variable  from  the  south  and  aouthaast,  tes^rstures  were  gradually 
risiiig  with  tna-irimim  Tdlues  in  the  lov  90’  5 and  the  dewpoints  werfc  the  loweot  of 
thi  sntirs  ebeervatiau  period— averaging  about-  alth«n^  there  was  considerable 
variation  from  tlds  value. 

By  Aufist  15,  tiM  oold  front  had  lined  up  along  the  ncekiea  art  had  becase 
essentially  et^i:.c^zy±  While  the  area  east  of  the  divide  vae  generally  in  the 
oool  air  behind  the  front,  there  were  a ramaber  of  e^ll  osalllations  of  the  frevnt 
back  and  forth  across  the  area.  Rain  in  the  fom  of  Bugwere  end  thundarstorBS  t#es 
coonoa  throughout  most  of  the  reet  of  the  obeervation  period  altbou^  it  «ns  gradu-^ 
ally  drying  out  by  the  19th  and  20th.  TaegMratures  ware  among  the  ooolest  observed 
with  valusa  in  the  low  80*  s and  midBigtit  temperature  abcut  60^«  Dewpoints 
in  general  were  among  the  higheat  ou9«rvwu  with  values  rangias  from  50^^  to  over 
55^,  The  wlnda  «rere  vailable,  gfcerally  fwn  the  east  and  southeset  following  the 
antioyolonic  droulati^  around  the  large  high  pressure  system  centered  bo  the 
northeast  cf  the  observation  area  in  the  Minnesota-Mlseonein  area. 


m.  SUMKABI  OP  KESIAS  SIGNAL  LS7RLS 


The  median  signal  level  measured  on  the  paths  described  in  Report  No.  69  are 
coBgiared  in  Table  II  to  the  signal  level  measured  «n  the  50  mile  path. 


Table  U 

Summary  of  Median  Signal  Levels 


Path  length  in  miles 

3.5 

7.2 

.12.1 

49,3 

49.3 

Wave  length  in  oentimet»re 

0.86 

0.86 

0.66 

0,86 

3,2 

Number  of  soa^ea 

6 

11 

76 

71 

Hedisr^  eigial  level  rblatlve 

♦j.  ijj  rtb 

Hoaeur^  -1,0 

-1.7 

-2.5 

-10.4 

♦•1.5 

Calculated 

-0*5 

—0.8 

-1.6 

-4.4 

0.0 

Unexplained,  loss  in  db  per 
n^e 

0.24 

0.13 

0.07 

0,12 

-.03 

From  Table  II,  it  is  evident  that  the  unexplained  loar  p-  ' is  approxi- 
mately the  same  for  ail  of  the  f«,6  millimeter  paths. 
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